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ANSWER 1 OF 5 USPATFULL on STN 

It is an object to provide a laser apparatus, a laser 
irradiating method and a manufacturing method of a semiconductor 
device that can perform uniform a process with a laser beam to an object 
uniformly. The present invention provides a laser apparatus comprising 
an optical system for sampling a part of a laser beam emitted from an 
oscillator, a sensor for generating an electric signal including 
fluctuation in energy of the laser beam as a data from the part of the 
laser beam, a means for performing signal processing to the electrical 
signal to grasp a state of the fluctuation in energy of the 
laser beam, and controlling a relative 
speed of an beam spot of the laser 

beam to an object in order to' change^ln phase with the 
fluctuation in energy of tptp laser beam. / / < 
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AB It is an object to provide a laser apparatus, a laser 

irradiating method and a manufacturing method of a semiconductor 

device that make laser energy more stable. To attain the object, a part 

of laser beam emitted from an oscillator is sampled to generate an 

electric signal that contains as data energy fluctuation of a laser 

beam. The electric signal is subjected to signal processing to calculate 

the frequency, amplitude, and phase of the energy 

fluctuation of the laser beam. The transmittance of a light 

amount adjusting means is controlled in order that the transmittance 

changes in antiphase to the phase of the energy 

fluctuation of the laser beam and with an amplitude capable of 



reducing the amplitude of laser beam emitted from the oscillator, the 
control being made based on the phase difference between the phase of a 
signal that is in synchronization with oscillation of laser beam emitted 
from the oscillator and the phase calculated, on the energy ratio of the 
sampled laser beam to laser beam emitted from the oscillator, and on the 
frequency and amplitude calculated. In the light amount adjusting means, 
energy of the laser beam oscillated from the oscillator energy is 
adjusted. 
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ANSWER 3 OF 5 USPATFULL on STN 
A method of manufacturing a grati 
includes a core and a cladding co 
the steps of providing the- optical 
along an optical axis of the optic 
refractive index of radiation in t 
material having the refractive ind 
of radiation. In addition, on the 
irradiation range of the laser bea 
the laser beam is scanned a plural 
distribution of irradiation amount 
optical axis of the grating. 



jg in an optical waveguide that 
ring the core. The method includes 
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1 waveguide to form modulation of 
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is controlled and 
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AB A method for measuring the speed of movement during beam track movement 
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in an optical memory apparatus which moves a beam spot on a rotating 
optical recording medium, a team spot is received from the optical 

tected when the beam spot crosses a track, 
ack crossings of the beam spot during a 
ed, and the interval of the detected track 



recording medium and it is d€ 
The number of the detected ti 
predetermined time are detect 



crossings is measured. The remainder time from the time when a track 
crossing is detected to the eVid of the predetermined time is counted, 
and the amount of movement of\the beam spot in the predetermined time 
from the number of tracks counted, the time of the track crossing 
interval detected, and the remainder time detected, is measured. 
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AB A method of manufacturing a grattng in an optical waveguide that 

includes a core and a cladding covering the core. The method includes 
scanning a laser beam along an optical axis of the optical waveguide to 
modulate the refractive index of the core. The core is made of a 
material having a refractive index that is changeable upon irradiation 
by radiation. In addition, in scanning the core, the irradiation 
range of the laser beam is controlled and the core is scanned 
several times. Therefore, a predetermined distribution of irradiation is 
obtained in a direction of the optical axis of the grating. 
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